Non-allergic models of mucous cell metaplasia and mucus hypersecretion in rat nasal and pulmonary airways.
Mucous cell proliferation and hypersecretion of airway mucus are important pathological features of human respiratory disorders such as asthma and chronic bronchitis. In addition to airborne allergens and infectious agents, inhaled chemical irritants such as ozone and cigarette smoke have been demonstrated to induce changes in airway mucus production. Cellular and molecular mechanisms involved in non-allergic, toxicant-induced mucous cell metaplasia (MCM; transformation of airway epithelium, normally devoid of mucous cells, to secretory epithelium containing numerous mucus-secreting cells) are still unclear. We have used two experimental models of toxicant-induced MCM in the airways of rats to study the epithelial and inflammatory factors involved in the pathogenesis of MCM. Mucin-specific gene expression and MCM are induced in the nasal transitional epithelium (NTE), but not in the bronchiolar epithelium of F344 rats acutely exposed to ozone, an important air pollutant of photochemical smog. Inhalation of endotoxin, a lipopolysaccharide-protein molecule of gram-negative bacteria, induces MCM in the bronchiolar epithelium, but not in the NTE, of rats. Both ozone- and endotoxin-induced MCM are dependent on neutrophilic inflammation. Interestingly, each toxicant enhances the MCM induced by the other toxicant. These synergistic effects elicited by coexposure to ozone and endotoxin are also mediated, in part, by neutrophils.